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Disposition Instructions

Destroy this report when no longer needed. Do not return to the originator.

Disclaimer

The views, opinions, and findings in this report are those of the authors and
should not be construed as an official Department of the Army position,
unless so designated by other official documentation.

Trade Names Statement

The use of trade names in this report does not constitute an official
indorsement or approval of the use of such commercial hardware or software.
This report may not be cited for purposes of advertisement.

Neutral Language Statement

The word "he, when used in this report, represents both the masculine and
feminine genders, unless otherwise specifically stated.
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INTRODUCTION

This technical note explains an automated questionnaire administration
technique that was developed to reduce questionnaire administration time and
data reduction time and errors, and to increase the amount of useful
information obtained from subjective questioning. The technique
significantly reduced the number of man-hours required to administer
questionnaires and the number and types of errors incurred during
administration and analyses. Instant, real-time response analyses allowed
administrators to identify questionnaire items that needed deeper discussion
and to ask respondents to elaborate as a group, when necessary.
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METHOD

The Automated Questionnaire Administration and Analysis System (AQAAS)
was constructed using on-hand, surplus equipment and a minimum of custom-
built equipment. A schematic of the system is presented in figure 1. The
questionnaire items were prepared on slides which were projected onto a
screen by a Kodak Carousel slide projector, model 41010. The AQAAS operator
advanced the slide projector using a push-button (figure 2).

Each test participant recorded his ratings by setting a multi-position
switch on an individual response indicator box and then pushing a "load
button" to send his response to the computer (figure 3). The boxes were
custom-built in-house. Each switch position (Off, 1, 2, 3, 4, 5, 6) corre-

*sponded to a unique fixed value electric resistance (respectively 0, 1, 2, 3,
4, 5, and 6 KSI). The load switch activated a light emitting diode (LED) on
the individual response box. The LED could be observed by the AQAAS
operator. The operator could reset the load lights by pressing a switch on
the master control box (figure 4).

When all the load indicating LEDs were lit, the operator started the
analysis program (Appendix A). A Hewlett Packard (HP) 9830A desk-top com-
puter directed a scan-read using an HP 5300B digital multimeter coupled with
an HP 3495A 40-channel scanner (figure 5). The selected resistance values
were read and stored, and a statistical analysis subroutine (derived from the
HP Calculator 9830A Math Pac Manual, Volume 1, Basic Statistics, Histogram)
was printed out (figure 6). Then, the operator advanced the slide tray to
the next questionnaire item, and the entire sequence was repeated.
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STATISTICAL ANALYSIS
N = 12
MEAN = 3.3333
STO. DEV = 0.9847 S
SKEWNESS = -1.1442
KURTOSIS = 3.0329
XMIN = 1.0000
XMAX = 4.0000
RANGE = 4.0000 m

EACH X = 1.46 PERCENT

0.0000 *

1.0000 . *

.XXXX*
2.0000 . *

.XXXXX *

3.0000 *

.XXXXXXXXXXXXXXXXX *

4.0000 . *
.XXXXXXXXXXXXXX*XXXXXXXXXXXXXXXXXXXXXXXXX

5.0000

CELL# LOWER LIMIT NO. OF OBS %RELATIVE FREQ
1 0.0000 0 0.00000
2 1.0000 1 8.33333
3 2.0000 1 8.33333
4 3.0000 3 25.00000
5 4.0000 7 58.33333

XX FREQUENCY DISTRIBUTION

* THEORETICAL CURVE

-:1

Figure 6. Sample Printout.

8



APPENDIX B. DISTRIBUTION LIST

Number of
Addressee Copies

Commander
JS Army Aviation Development
Test Activity

ATTN: Human Factors
Fort Rucker, AL 36362

Commander
US Army Cold Regions Test Center
ATTN: STECR-OP-M 1
APO Seattle 98731

Commander
UJS Army Electronic Proving Ground
ATTN: STEEP-MT-I
F,)-t Huachuca, AZ 85613

C oman de r
:S Army Yuma Proving Ground
ATTN: STEYP-MTO 1
Yuma, AZ 35364

Commander
US Army Jefferson Proving Ground
ATTN: STEJP-TD-I 1
Madison, IN 47250

Commander
US Army Combat Support Test Activity
ATTN: STECS 1
Aberdeen Proving Ground, MD 21005

Cnmmander
US Army Test and Evaluation Command
ATTN: AMSTE-AD 1

AMSTE-AD-H 1
AMSTE-AD-M 1
AMSTE-AD-R 1
AMSTE-CT-T 2
AMSTE-TO-F 1

Aberdeen Proving Ground, MD 21005

Commander
US Army White Sands Missile Range
ATTN: STEWS-TE-RE (Mr. Little) I
White Sands, NM 88002
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5Appendix A (cont)
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Appendix A (cont)
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APPENDIX A. AQAAS PROGRAM FOR TEMPERATE BATTLEDRESS UNIFORM
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CONCLUSION AND DISCUSSION

AQAAS application is not limited to human factors questionnaires. AQAAS
can be applied to many types of questionnaire administration and to some
types of data acqui. lion. Minor modifications can be made to yield
continuous and discrete data.

Expansion accessories have been acquired for the AQAAS. The slide
projector and interface are being replaced by an Apple II Plus microprocessor
with two disk drives and IEEE-488 bus. The Apple can be used for text
presentation (it has high resolution graphics) and will be interfaced
directly to an HP 9845 (replacing the HP 9830A). Figure 7 is a diagram of
the proposed system.
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ANALYSIS

Significant man-hour savings were associated with using the AQAAS to
administer questionnaires and analyze questionnaire data.

(1) Required Man-Hours

Man-hours required to administer and analyze 150 subjective questionnaires
using typical techniques and AQAAS are presented in table 1. The data
analysis activities for typical techniques made up the majority of required
man-hours for the entire procedure (82 percent). Typing and reproduction
hours increased from 2 to 4 with AQAAS. This increase represented the time
needed to prepare slides. Cutting the required data analysis hours from 78
to 3 reduced data analysis activity by 96 percent. Hours required for the
entire procedure were cut by 76 percent (96 to 23 hours).

TABLE 1. MAN-HOUR BREAKDOWN

Required Man-Hours
Typical

Variable Techniques AQAAS
Hours % Hours %

Questionnaire Preparation 8 8 8 35

Typing and Reproduction 2 2 4 17

Administration 4 4 4 17

Data Analyses 78 82 3 14

Write-up 4 4 4 17

Total Hours 96 100 23 100

(2) Test Validity

AQAAS provides a unique opportunity to summarize data instantly and to
ask questions when a significant proportion of respondents indicate that
there is some problem connected with a question. The critical proportion
could be based either on an average rating (items rated, on the average, 2.0
or lower on a six point scale), on a frequency of rating (30 percent or more
of the test participants rate the item at the unsatisfactory end of the
srale), or on a proportional scheme (rank order the individual items in terms
of average ratings and select the lowest 10 percent).
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